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Abstract: 
Construction is one of the most hazardous and complex industries worldwide which result 
into the most fatal accidents and occupational illnesses. It is also regarded as a major 
industry in not only in Gulf Cooperation Council (GCC) countries but worldwide and it is 
rapidly growing. This study reports an assessment of different body parameter including 
physiologic factor, and body pain of construction workers from GCC countries. 
Demographic Data was collected through face to face interview followed by the 
measurement of BMI, blood pressure and heartbeat. Data for musculoskeletal pain was 
collected through a structured questionnaire. The results reveal that a majority of workers 
were overweight or obese. The blood pressure of 43.3% of the participant was more than 
the threshold and fall under the hypertension values. 46.6% of the workers informed to 
have experienced body pain in the last three months, while the most frequent reported 
areas for pain were neck, shoulder, lower back, leg and Knees. Sleeping hours was one 
of the factors which are considered to be affecting on pain experience of workers. The 
finding of this research would be helpful to develop strategies to improve the well-being 
of construction workers in GCC countries. 
Keywords: Health & safety, Safety & hazards, Management. 
 
1. Introduction: 
International Labor Organization data for the year 2015 indicate that every year 108,000 
workers died on construction site due to different occupational safety and health 
condition. This number is nearly 30% of all occupational deadly injuries. Different statistic 
reveals that construction workers in different developed countries are 3~4 times more 
likely to die from accidents at site compared to workers in other industries. In the 
developing world, There is a higher risks (3~6 times more) of death linked with 
construction work in developing countries (ILO, 2015). Many construction workers suffer 
and die from work related diseases developed from past influence to risky materials, such 
as asbestos and other chemicals. Umar (2016-a), while comparing the cost of accidents 
in construction industry of UK and USA; concluded that such cost could be 7.5% of the 
tender value of a construction project. Construction industry is known as one of the world’s 
major industrial sectors, which include sub-sectors such as building, civil engineering, 
demolition and maintenance. It accounts for a considerable proportion of GDP in different 
countries for instance, 6.10% in the U.K., 5.50% in Japan, and 9.0% in Oman (ONS, 2017; 
SHJ, 2017; NCSI, 2017). Construction industry is rapidly growing in different developing 
countries and thus recognized as a main sources for providing jobs to different labors. It 
is expected that spending in construction sector will rose up to 14 Trillion (US $) in 2025, 
which was only 9.5 Trillion (US $) in 2014 (figure 1), representing a growth of 47% 
(Statista, 2017). Although, In GCC countries, the economy is heavily reliant on oil and 
grad export and contributes up to 80% of the total earning (Umar and Wamuziri, 2016-a; 
Umar, 2017-a; Umar, 2017-b; Umar and Egbu, 2018-a). In recent years, the dip in oil and 
gas prices somehow affected the GCC construction industry as well (Umar and Egbu, 
2018-b). A comparison of the contract awarded in the GCC countries, in the first quarter 
of 2017 and 2018 shows an overall decline of US $ 5.0 Billion (Ventures, 2018-a). The 
construction contract awarded in the first three months of 2017 and 2018, in GCC 
countries are shown in figure 2. In Saudi Arabia, the awarded construction contracts in 
2018 related to building, infrastructure and energy are US $ 5917 Billion more from the 
similar contract awarded in 2017 as presented in figure 3 (Ventures, 2018-b). While there 
is an impact on construction industry due to economic situation, however different studies 
shows that construction will be growing in near future (Umar et al., 2018). At the same 
time construction industry is recognized as one of the risky industries. The construction 
workers job may include variety of task while they are working in different projects. These 
projects may be related to building, repair and maintenance; renovation and demolishing; 
transportation including construction of highways, bridges and airports; and projects 
related to docks and harbors. Construction workers are expected to be open to different 
types of risk during their works such as dust and condensation; stiff working situation; 
handling heavy load; hot climatic condition; working at heights; excessive noise; vibration 
and heavy machinery; and different chemicals. Different causes of accidents and illness 
in construction industry are renowned and thus can be prevented (ILO, 2015). Many 
researchers proposed a variety of ways to improve of construction safety for the benefits 
of both the workers and organizations. Umar (2016-b) stressed on the universal definition 
of the safety leadership as he considered that in absence of a clear definition of safety 
leadership may result into the confusion in safety expectations and will disturb the safety 
efforts. Similarly, Umar and Wamuziri (2016-b) while exploring the challenges and 
opportunities for improvement of occupational safety and health in Oman, concluded that 
there is a need for establishing of an independent organizations responsible for the 
implementation of occupational safety and health regulations in Oman. Another aspect of 
the safety improvement is to know that root causes of accidents so that strategies can be 
developed to avoid such causes in the future projects (Umar et al, 2017; Umar and Egbu, 
2018-c).             
 
Figure 1: Global Construction Industry Growth (Statista, 2017).  
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Spending (US $ (Trillion) 9.5 10 10.5 10.9 11.4 11.4 11.9 12.4 12.9 13.4 13.9 14
0
2
4
6
8
10
12
14
16
 Figure 2: Comparison of Awarded Construction Contracts In GCC (Ventures, 2018-
a). 
 
Figure 3: A Comparison of Awarded Contracts in Saudi Arabia (Ventures, 2018-b). 
In GCC countries, majority of the construction workers are foreigner. For instance, in 
Saudi Arabia construction industry expatriate workers account for 80% of whole industry 
(SCA, 2017). Similarly, in Oman 92% of construction workers are foreigner (NCSI, 2015). 
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Construction sector in the United Arab Emirates (UAE), employed the highest number of 
people (1607,000) where majority of them are expatriates (Statista, 2016).These statistics 
are based on the overall number of workforce in this industry which represents all 
population in the industry including managers, engineers and labours. In reality, the 
labours in these countries are all totally foregoer, coming from south Asian and African 
countries. Construction remains as the most of the top industry which employ a high 
number of foreigner workers. Statistics indicates that in Qatar most of the foreigner 
workers are employed by construction section where the number of workers rose 
approximately 700% from 2006 to 2015 as shown in figure 4 (GLMN, 2017). These 
foreigner workers normally reside in companies’ accommodation. As such these foreigner 
workers are not medically insured under the government organization scheme. The 
insurance law however, bound construction organizations to have medical and life 
insurance for their workers. Since the risk liked with construction industry is high, 
therefore the insurance cost for construction workers is relatively high as well. It is 
expected that construction organizations will have to carry high cost at the time of hiring 
and pay for repatriation, compensation and replacement in case of accidents involved 
injuries and death. For instance, Umar et al (2018), while reviewing the Occupational 
Health and Safety (OS&H) regulations in Oman, quoted the data of Public Authority of 
Social Insurance in Oman and concluded that the expenditures related to OS&H rose 
from 1 Million OMR (=2.6 Million US$) in 2012 to 2.9 Million OMR (=7.53 Million US$) 
(figure 5).  Although the number of active insurees also increased in this period from 
172066 in 2012 to 227193 in 2016 which represent a growth of 32% (figure 6); however 
the increase in OS&H expenditures in the same period was 200%. Several studies have 
concluded that physical health factors such as elevated blood pressure, weight and 
sleeping habit of workers has a direct impact on safety outcomes (Beevers and 
MacGregor, 1999; Rees et al, (2013); Dua et al (2014); Yi and Chan, 2016). This article 
presents the research conducted on construction workers health profile and body pain. 
The purpose of this research was to determine the construction workers’ health profile 
including Body Mass Index (BMI), blood pressure, heart rate and to assess their 
musculoskeletal pain considering pain experience, pain treatment, and its impacts on 
daily routine life.      
 Figure 4: Projection of Construction Workers in Qatar (GLMN, 2017). 
 
Figure 5: An Increase in OS&H Expenditure (PASI, 2012, PASI, 2013, PASI, 2014, 
PASI, 2015, PASI, 2016). 
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 Figure 6: Number of Registered Insurees in PASI ((PASI, 2012, PASI, 2013, PASI, 
2014, PASI, 2015, PASI, 2016). 
 
2. Workers’ Health Profile and Body Pain: 
Delay in construction project is a usual phenomenon around the world which occurs due 
to several internal and external factors which includes poor definition and tracking, 
technical barriers, inadequate resources, changing priorities, wrong project, weather, 
competitors and legal barriers (Nicholas and Steyn, 2017). Assaf and Al-Hejji (2006) 
observed that 30% of the construction project in Saudi Arabia complete on time while 
remaining 70% delays. Similarly, the National Audit Office report in the UK, quoting the 
data before the year 2000, shows that 70% of the government construction project delay 
(NAO, 2003). Workforce related factors such as labor productivity, labor skills and labor 
availability are regarded some of the key delaying factors by many researchers (Kaming 
et al., 1997; Chan and Kumaraswamy, 1997; Assaf and Al-Hejji, 2006; Sambasivan and 
Soon, 2007; Umar, 2018).          
Many researchers have linked the productivity and safety performance of construction 
workers with their physical health (Yi and Chan, 2016; Yi and Chan, 2017; Umar and 
Egbu, 2018-a; Umar and Egbu, 2018-b). There have been several research studies on 
physical examination which were carried out among different occupations and industries. 
Body Mass Index (BMI) and body blood pressure were some of the common factors which 
were considered in these studies. For instance, BMI was considered in a research study 
conducted by Kawai et al. (1995) to assess health profile of 816 white collar workers in 
Japan. Umar and Egbu (2018-d) while discussing the heat stress as a main cause of 
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accidents in construction, observed that based on the BMI results 80% of the participants 
in their selected sample were overweight or obese.  According to Dua et al. (2014), an 
increased BMI being linked with prehypertension may advise that such persons are at 
high risk of progressing to frank hypertension. A research conducted in Denmark by 
Gupta et al. (2018) reported the BMI of 147 blue collar workers from a variety of 
professions including construction and observed that BMI of 59% of the participants was 
more than 25. The mean value of the BMI of the selected participants was 26.4+4.80. 
Similarly, the mean BMI of 932 construction workers in Hong Kong reported by Yi and 
Chan (2016) was 24.3+3.70. Their reported BMI results further reveal that 2.8% of the 
participants were underweight, 36.1% were overweight and 6.5% were obese. The finding 
of a similar research conducted on 314 male construction workers in Netherland shows 
that based on the BMI results, 70% of the participants were classified as overweight and 
22.7% as obese. (Viester et al., 2017). The BMI result from different studies, however, 
clearly reflects that the majority of construction workers are not in their healthy range of 
BMI, which will have different consequences”. Similarly, musculoskeletal pain is common 
in construction workers worldwide (Goldsheyder et al., (2004); Boschman et al., 2012). 
This is because of construction workers required to perform physical demanding tasks 
repeatedly with awkward position and more force. Construction workers body pain is 
considered as one of the most important cause of accidents at construction sites (Yi and 
Chan, 2016). 77% of the total construction workers around the world are recognized to 
have the musculoskeletal pain or disorder (Punnett and Wegman, 2004). For instance, in 
Taiwan, 76.2% of the construction reported the body pain and the most frequent reported 
areas for such pain were the shoulder, neck, and low back (Leung et al, 2012). The results 
of the a survey from US construction industry reveals that approximately 77% of the 
workers suffer from musculoskeletal pain, while the lower back area was the most 
frequent reported for such pain (Goldsheyder et al., (2004). A study conducted by 
Hanklang et al (2014) on musculoskeletal disorders and pains among Thailand female 
construction workers, reported that around 58% of these female workers experience body 
pain while the mostly reported area for such pain remained lower back and shoulders. 
Musculoskeletal disorders and pains are further considered as a major cause for 
disability, absenteeism and reduced workability. For instance, in Canada, the injuries 
caused by musculoskeletal pain or disorder result up to 47% of the total injuries claims 
and around 42% of the lost time claims (ACSA, 2008). Although construction is a major 
industry in Oman and other GCC countries, however less attention is given to this topic 
as part of the workers wellbeing. In reality, a better understanding of workers’ body pain 
will help construction organizations to make strategies to improve the work and health 
related elements which can be helpful in managing such pain. Such efforts will benefits 
both the workers and organizations. The absence of workers body pain will increase their 
wellbeing and the organizations will be benefit through an improved productivity.   
3. Research Methodology: 
Data used in this research was collected from a variety of volunteers’ construction 
workers working in Oman. The sample of 30 construction workers was selected in a way 
to avoid the language barrier, thus the workers who were able to communication in local 
languages such as Urdu, Punjabi, Hindi and Pushto were selected. The selected workers 
were briefed about the purpose of the interview to reduce any pressure they may have 
and to allow them to share the accurate information. The physical test and face to face 
interview was conducted during lunch break at construction site which took approximately 
20 minutes per participant. Prior to data collection, authors took appropriate training to 
measures blood pressure and resting heat beat correctly. All anecdotal data was collected 
in the presence of a medical practitioner to avoid any error. 
Workers individual characteristics and work associated factors such as age; sleeping 
habit, nationality, and working experience in construction industry were obtained in a 
semi-structured interviews. The weight and height of each participant was measured for 
the purpose of calculation of BMI. A BMI measurement is used to determine if an adult is 
at a healthy weight for their height. An individual’s is determined by dividing their weight 
in Kg by the square of their height in m2 (Equation No.1). The BMI values from 18.5 to 25 
are considered as normal (WHO, 2017). For example, an adult who is 17.5 m tall and 
weighs 70 kg will have a BMI of 22.9, which is in the normal healthy range. 
𝐵𝑀𝐼 =  
𝑊
𝐻2
 ………………………………………..Equation No.1 (WHO, 2017) 
Where, 
BMI = Body Mass Index 
W = Weigh in Kg 
H = Height in meter 
The smoking habits of the participants were measured as “none”, if the worker was 
smoking no more than 35 cigarettes per week, and as “yes”, if the worker was taking more 
than 35 cigarettes per week. Participants were classified as occasional smoker if they 
were not a regular smoker and smoking was done occasionally. Systolic Blood Pressure 
(SBP) Diastolic Blood Pressure (DBP) and heat rate (HR) at resting of the participants 
were measured with sphygmomanometer and pulse oximeter. The average of two 
reading were considered and reported in this article.     
For evaluation of Musculoskeletal Pain of workers, a pain experience questionnaire 
consist of nine items was used to assess workers’ recognized pain problems. Such 
questionnaire which measures the recognized pain was witnessed to be a simplest and 
accurate approach for pain estimation by many researchers (Tse et al., 2010; Tse et al., 
2013; Yi and Chan, 2016).  Item No. A of the questionnaire was including the optional 
information such as name and organization of the respondents. In item No. B of the 
questionnaire, the discomfort and pain including muscular, connecting tissue, collagen, 
and joint discomfort or pain caused by work in the past three months was enquire from 
participants. The responses of participants were recorded on the questionnaire as “yes” 
or “no”. The workers were also asked to indicate the location of discomfort or pain in figure 
7 (item C). In items D, E and F of the questionnaire, the workers were asked to rate the 
severity of pain symptoms on a scale of 1 to 10 (1= very mild pain, 10 = unbearable pain) 
for the pain they experienced over the past 24 hours and the pain they felt now (items D, 
E and F). To know the types of the treatment the workers are using for the relief of 
discomfort and pain, the participants were asked if they had ever used any pain treatment. 
Responses for the types of treatment were categorized in item G of the questionnaire as 
follows: ignore the pain, use of pain killers, use of medical cream, carried out massage, 
use of health product, use of physical therapy, doing exercise, or others treatment. Under 
item I of the questionnaire, the response on the relief after treatment was sorted out on a 
scale of 0 to 10 (0 = no remission, 10 = complete remission). In the last item of the 
questionnaire, the workers were inquired to rate if their pain have disturbed their daily life 
by changing their mood, affecting walking and work ability, affected their relationships 
with friends or family, affected their sleeping habit or hobbies. Thus item No. I, included 
six sub-items. The response of the participant was recorded on a scale of 1 to 5. (1= 
strongly disagree, 5 = strongly agree).  
 Figure 7: Body areas for Pain Assessment 
 
Statistical analyses were performed using computer software program SPSS 23.0. For 
statistical analysis, descriptive statistics approach which included averages and ratios on 
different factors were used. To know the significance of sleeping habit on workers’ health, 
T-test was performed. In this analysis, two sets of sleeping habit (daily sleeping hours 
less than seven and equal to seven) was used in relation to musculoskeletal pain. One-
way analysis of variance (ANOVA) was run on the average of the workers’ health factors 
such as age, BMI and smoking habit to establish if there are any important differences 
between the means of groups. Further analyses were conducted on workers who have 
physical results exceeding the safety verge. The impacts of age, BMI, ethnicity, smoking 
habit, and working experience on the musculoskeletal pain were determined by 
performing regressions analysis.  
 
 
4. Results and Discussion: 
4.1 Demographic Information: 
All the 30 workers participated in this study were male while majority of them were from 
India, follow by Pakistan, Bangladesh and then Siri Lanka as shown in table 1. The 
average age of the workers was 33.26 years ranging from 20 years to 51 years. The 
results of BMI indicate that there is no worker which can be classified as underweight 
(BMI≤18.5). The average value of BMI was 27.32 which indicates that majority of the 
workers are overweight (BMI≥25). Overall, the BMI of eight participants (26.7%) was in 
the normal range (BMI = 18.5 – 25), 14 participants (46.7%) were found to be over 
weighted as per the result of their BMI (BMI = 25 – 30). The BMI of remaining eight 
participants (27%) was greater than 30, thus classified as obese. It is clear from the 
results of the BMI that majority (73.3%) of the construction workers are overweight or 
obese. Research conducted by Dua et al (2014) suggest that an increased value of BMI 
being linked with prehypertension may advise that such individuals are at expanded 
exposure of progressing to direct hypertension. Although the percentage of overweight or 
obese (73.3%) seems to be alarming, however it appears to be an issue in most of the 
construction industries globally. For instance, in Hong Kong, Netherlands and Germany 
the percentage of overweight and obese in construction industries are 42.6%, 75% and 
63.7% respectively (Yi and Chan, 2016; Groeneveld et al., 2008; Claessen et al., 2009). 
The results show that the average sleeping hours of the participants is 4.5 hours. 
Research conducted by Lombardi et al. (2010), on daily sleep and risk of work-related 
injury interviewed 177,576 persons (ages 18–74) and estimated that annual injury 
rates/100 workers were 7.89, if the daily sleeping hours remains less than 5 hours. There 
have been growing evidences that short sleep duration is linked with many chronic 
disease outcomes, such as diabetes, hypertension, cardiovascular disease, obesity and 
other sickness which results into absences from work (Gottlieb et al., 2005; Gangwisch 
et al., 2006; Ayas et al., 2003; Di Milia and Mummery, 2009; Marshall et al., 2008; Singh 
et al., 2005; Westerlund et al., 2008). From the smoking habit, it was found that 12 
participants (40%) have no smoking habit. 11 participants (36.66%) were classified and 
occasional smokers while 7 participants (23.33%) were daily smokers. Smoking is 
considered as one of the main cause for high blood pressure and hypertension, thus for 
Prevention and treatment for both of them, quitting smoking is normally recommended 
(Daskalopoulou et al., 2015). The trade classification of all the participants is shown in 
figure 8.   
 
 
 
Characteristic Number  Min Max Mean + 
Standard 
Deviation  
Percentage 
Age 30 20 51 33.26+8.95 - 
BMI 30 22 33 27.32+3.17 - 
Sleeping 
Hours 
30 4.5 10.5 7.21+1.83 - 
Smoking  -- -- -- -- -- 
No Smoking  12 - - - 40 
Casual 
Smoking 
11    36.66 
Daily Smoking 7 - - - 23.33 
Ethnicity - - - - - 
Indian  13 - - - 43.33 
Bangladeshi 9 - - - 30 
Pakistani 7 - - - 23.33 
Siri Lankan 1 - - - 3.33 
Working 
Experience in 
years 
30 1 21 5.54+4.97 - 
 
Table 1: Demographic Information of the Participants 
  
Figure 8: Trade Classification of Participated Workers   
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4.2 Blood Pressure and Heart Rate: 
Carey and Whelton (2018) noted that hypertension is the major reason of death and 
disability internationally. A high blood pressure is regarded as a main cause of 
hypertension (Daskalopoulou et al., 2015). Poulter et al., (2015) concluded that if a person 
is having a blood pressure more than or equal to 140 mmHg SBP or more than or equal 
to 90 mmHg DBP is to be classified a hypertension. Similarly, the American Heart 
Association classified the mean resting heart rate for adults is to be from  60 to 100 beats 
per minutes (bpm), and for well-trained athletes it is to be from 40 to 60 bpm (AHA, 2018). 
The results of this study reveal the average DBP of all the participants was equal to 
78.3+14.7 (mmHg). Similarly, the average SBP of all the participants was calculated at 
136.2+18.3 (mmHg). The results further reveals that 43.3% (13 participants) blood 
pressure was more than the threshold and the fall under the hypertension values. The 
average value of RHR was found as 78.5 bpm, ranging from 56 bpm to 113 bpm. While 
the RHR of some of the participants (6.66%) were lower and for one of the participant it 
was higher than the normal, however it seems to be usual as indicated by the American 
Heart Association (AHA, 2018).        
 
4.3 Musculoskeletal Pain: 
 The questionnaire for the assessment of musculoskeletal pain was prepared in English, 
however, since none of the respondents were able to complete the questionnaire, thus 
assistance was provided to them for translation of the questions and to record their 
response on the questionnaire completely. This enabled all the respondents to complete 
the questionnaire. A total of 14 (46.60%) workers reported that they suffered from pain or 
discomfort in the last three months. The results indicate that most  of the workers (13 out 
of 14) who reported to suffered from pain were 35 years or above 35 years old (8 ≥ 40; 5 
≥ 35 – 40). The areas of the body which were frequently reported by worker for the pain 
is shown in table 2 and the severity of the pain is presented in table 3. Lower back was 
one of the areas which were reported more frequently for the pain (39.4%). The average 
of the pain of 14 workers who reported pain or discomfort on a scale of 1 – 10 (1= very 
mild pain, 10 = unbearable pain) was 3.68+2.14.  
 
 
 
 
 
Area of Pain Reported Frequency (%) 
Neck 12.67 
Shoulder 15.30 
Lower Back 39.40 
Leg 14.52 
Knees 18.11 
  
Table 2: Frequent Reported Areas for Musculoskeletal Pain 
Severity of Pain Mean + Standard Deviation (SD) 
Extreme Pain Over the Past 24 Hours 5.4+2.4 
Slightest Pain Over the Past 24 Hours 2.3+2.0 
Average Pain Over the Past 24 Hours 3.9+2.1 
Present Pain 2.7+2.4 
 
Table 3: Severity of Musculoskeletal Pain 
Statistical analysis shows that the sleeping habit was important in worker reported pain 
severity. The mean pain for workers with seven or more than seven hours daily sleep 
hours (3.13 + 2.1) were less than that of those with less than 7 hours of daily sleep (3.87 
+ 1.97).  
 
4.3.1 Treatment of Pain: 
The workers were inquired to indicate the approaches they implied to get relief from the 
pain. Figure 9 shows the methods reported by the workers who supper from pain. The 
use of pain killers (57%) was more common treatment adopted by these workers. Three 
out of fourteen workers (22%) reported that they just ignore the pain. The use of medical 
cream, massage and exercise was also reported by workers as a method of relief from 
pain.   
 
 Figure 9: Pain Relieving Methods  
 
4.3.2 The impacts of Pain on Workers Life: 
To understand the impacts of musculoskeletal pain, workers were requested to rate the 
impact of pain on their daily life including mood, walking ability, work, relationships, 
sleep, and hobbies, on a five point Likert scale ranging from 1 – 5 (1= strongly disagree; 
5 = strongly agree). The weighted mean value is calculated and is used as a mean. The 
results are compiled in table 4. From the responses of the workers, it appear that pain 
affect workers productivity (mean = 3.71) and sleeping habit (mean = 3.5) more than 
other items. Relationship with partner, friends and family is reported by workers as the 
third highly affected item from pain with a mean score of 3.28.    
 
 
 
 
 
 
57%
7%
22%
7%
7%
Pain Killer Medical Cream Ignore Massage Exercise
 Description 
1 2 3 4 5 
Mean 
Strongly 
Disagree 
Disagree 
Neither 
Agree 
Nor 
Disagree 
Agree 
Strongly 
Agree 
Mood 3 x 1 = 3  1 x 2 = 2 2 x 2 = 4 4 x 4 = 8 4 x 5 = 20 2.64 
Walking 
Ability 3 x 1 = 3  2 x 2 = 4 5 x 3 =15 3 x 4 = 12 1 x 5 = 5 2.78 
Work 
Productivity 2 x 1 = 2 1 x 2 = 2 3 x 3 = 9 5 x 4 = 20 3 x 5 = 15 
3.71 
Relationship 
with 
Partner, 
Friends and 
Family 
2 x 1 = 2 2 x 2 = 4 4 x 3 = 12 3 x 4 = 12 3 x 5 = 15 3.28 
Sleep 1 x 1 = 1 2 x 2 = 4 3 x 3 = 9 5 x 4 = 20 3 x 5 = 15 3.5 
Hobbies 1 x 1 = 1 3 x 2 = 6 2 x 2 = 4 4 x 4 = 8 4 x 5 = 20 2.78 
  
Table 4: Impacts of Pain on Workers Abilities 
Different studies have shown that musculoskeletal pain is common in construction 
workers worldwide. For instance, Boschman et al., (2012) concluded that in the 
Netherlands, two thirds of the 750 brick workers go through musculoskeletal pain. 
Similarly, Deros et al., (2014) in their research related to musculoskeletal pain in the 
Malaysian construction industry noted that more than 60% of construction workers in 
Malaysia suffered from body pain. Another musculoskeletal symptom survey among 
200 cement and concrete workers conducted by Goldsheyder et al., (2004) reported 
that that 77% of the respondents experienced at least one musculoskeletal disorder in 
the last twelve months. A study conducted by Holmström (1992) on 1773 construction 
workers, in Sweden reported that approximately 92% of these workers experienced 
musculoskeletal symptoms. In this study, 46.66% of the workers reported to have 
musculoskeletal pain in the five main common body area, including neck, shoulder, 
lower back, leg and Knees. Many researchers have found that low back pain is very 
common among construction workers, especially those are working in concrete and 
structural iron work or working on floor and roof (Goldsheyder et al., (2004); Forde et al., 
(2005); Holmström and Engholm, 2003). Goldsheyder et al., (2004) further noted that 
neck pain is to be more common among the painters, insulators, and crane operators. 
Kuorinka (1997) considered the main causes of work related musculoskeletal symptoms 
to the repeating hand-operated tasks such as transporting, lifting, or moving heavy 
materials or equipment and longer duration of a static uncomfortable position. Thus, it is 
necessary to develop effective intervention strategies to eliminate or reduce the risk of 
work related musculoskeletal symptoms. One of the best control measures is to involve 
and implement the participatory ergonomics. Kuorinka (1997) defined participatory 
ergonomics as increasing the participation of those who are doing a specific work 
activity using a problem solving approach for reducing the factors associated with the 
risk.  The National Research Council has recognized the participatory ergonomics as an 
important and useful strategic tool to reduce the workers musculoskeletal pain, 
psychosocial risk, and increase productivity (NRC, 2001). Vi, (2003) suggested the 
adoption of an automatic apparatus to reduce uncomfortable positions and physical 
exertion. In this study, the author explained the ergonomic and biomechanical 
advantages of using the rebar-tying machine, which can reduce more than 50% of the 
peak low back loading. Many researchers regarded work safety climate as a significant 
element to the improved occupational health and safety of construction workers (Umar 
and Wamuziri, 2016-c; Umar and Wamuziri, 2016-d; Umar et al. (2017). Arcury et al., 
(2012) concluded that workers who anticipated a less safe climate were at a high 
exposure of having musculoskeletal pain. It was concluded in the investigation 
conducted by Fung et al., (2008) that construction workers normally do not understand 
that how much musculoskeletal injuries are serious which can have a high social impact 
on their life. Thus it is necessary to promote the awareness on musculoskeletal pain 
and injuries among construction workers. Strategies need to be developed to provided 
education and training to construction organizations on how to protect their workers 
from musculoskeletal pain and injuries.  
 
5. Conclusion: 
Worldwide construction is known as one of the main hazardous industries wherein 
health and safety in construction is considered an important element internationally. 
There have been many efforts in reducing safety risk; however, less thought is given to 
occupational health issues. In this article, the result of a study related to health factors 
of construction workers in Oman is presented. Data from 30 construction workers with 
different background and occupation, working on a major highway project in Oman was 
collected and analyzed. From the BMI calculation, it was found that 46.7% of the 
participants were over weighted while 27% of the participants were classified as obese. 
The assessment of measured blood pressure reveals that the blood pressure of 43.3% 
of the participants was more than the threshold and the fall under the hypertension 
values. Due to the climatic condition of the Middle East region, hypertension 
construction workers are expected to be effected more by heat stress. RHR of 6.66% of 
the participants were lower and for one of the participant it was higher than the normal; 
however it seems to be usual thus was not considered as significant. 46.60% of the 
workers reported that they experienced musculoskeletal pain in the past three months. 
Common areas of the body reported by workers for musculoskeletal pain include neck, 
shoulder, lower back, leg and knees. The workers who reported to have 
musculoskeletal pain were 35 years or above. The participants who have seven or more 
than seven hours daily sleep, reported low average pain compared to those who have 
less than seven hours daily sleep. A majority (57%) of the workers use pain killer for the 
relief of pain while 22% of the workers reported that they just ignore the pain. The 
musculoskeletal pain was considered to have an impact on the daily life of the workers 
in which work productivity was on the top follow by sleep habit and family relationship. 
There is a need for a collaborative effort from all stakeholders which may include 
occupational health trainings and educational for the improvement of the health status 
of construction workers. Awareness on adopting healthy lifestyle, following best 
occupational health work practices and using ergonomic principles and personal 
protection would be beneficial. Construction organizations in GCC particularly can play 
a significant role to promote a safety culture. The use of safety climate concept for 
improved safety and health performance need to be adopted. Allowing workers for 
regular break to avoid a stationary work status and the effective implementation daytime 
break in summer would further improve the health condition of construction workers. 
Moreover, similar studies need to be conducted on a consistence basis to oversee the 
health profile of construction workers. Further clinical examinations and assessment of 
other health related factors such as blood glucose, liver function, urea, cholesterol and 
uric acid would be useful.    
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